The quality of surface waters is being impacted by the anthropogenic and natural pollution, thus limiting the usage of this water for drinking, industry, agriculture, recreation and other purposes. The water quality indices are intended to provide a single value for the water quality of a source or a stream that reduces the large amount of parameters in a simpler expression and enables an easy interpretation of the monitoring data. During 2017, seventeen physicochemical parameters were measured in spring, summer, autumn and winter, in five locations along the Morava e Binçës River in Kosovo. For the assessment we employed the Water Quality Index (WQI) which uses the physicochemical parameters for the evaluation of the water quality. The findings of this study ascertain that MB1 station had the best quality with a value of WQI 88 and is classified in the Good Category, whereas the lowest quality of water was found on in MB4 station with a value of WQI 65 and it is thus classified in the Fair Category. Finally, the average WQI was calculated for the entire measurement period and it resulted in a value of 77.60 indicating that the Morava e Binçës River waters belong to the Fair Category.
INTRODUCTION
One of the major world problems is a drastic reduction of the available water resources [Durmishi, 2005 ; Ismaili and Durmishi, 2006] . Nowadays, many people worldwide suffer from the lack of safe and quality water, which is essential for popular needs. In numerous countries, water resources are depleted faster than they can be replenished and not enough to meet the demands of modern human life. Environmental pollution and especially the contamination of water sources in this regard becomes an issue to be addressed immediately. The increased urbanization, industrialization, the modernization of agriculture and the increase in traffic all contribute to the global pollution, which in turn requires accurate monitoring and information about the quality of water resources. The concerns for the quality of water come from the global social trends, population growth and development activities, which have been the cause of pollution. Moreover, inadequate management of water systems can cause serious problems in the water availability and quality of water [Krishnan et al., 2007] . Hence, it is necessary to evaluate the quality of the river water.
Water quality can best be described by the physicochemical parameters and biological parameters. The physicochemical parameters play an important role in the system restoration maintenance and self-regulation of water quality [Barakat et al., 2012] . Some correlations between these parameters can be done and useful conclusions can be drawn to show the quality of water. The physicochemical parameters of water and the dependence of all life process of these factors make it desirable to take as an environment [Anbarasu and Anbuselvan, 2017] . A very powerful tool for water quality assessment is the Water Quality Index (WQI). WQI serves to sum up large quantities of water quality data under simple conditions (e.g. good, bad) for the management and public consistent reporting [Durmishi et al., 2012] . WQI represents a mere number of 0-100, where a higher value indicates a better water quality and vice versa.
The purpose of this article was to evaluate the water quality of the Morava e Binçës river by measuring some physicochemical parameters and WQI.
MATERIALS AND METHODS

Study area
The basin of the Morava e Binçës River is located in the south and southeast of the Republic of Kosova. This river is created by two other smaller rivers which flow to the northern slopes of Karadaku of Skopje. The length of the Morava e Binçës River in the territory of Kosova is around 60 km [MESP, 2015] with a surface of the basin 1,175 km 2 . In the upper part, the river is fast with a great tilt, deep and narrow bed where vertical erosion is emphasized. In the further course, this river passes through the Gjilan area with a length of 24 km [MESP, 2010] . In this part it has a wider bed and a smaller tilt.
Physicochemical parameters
The physicochemical parameters were measured during all four seasons of 2017. The parameters were measured in five stations (locations) in the mainstream of Morava e Binçës river. The locations were selected starting from the source area -the first locations in Korbliq (MB1), the second locations in Viti (MB2) the third locations in Uglarë village (MB3), the fourth locations in Pogragjë (MB4) and the fifth locations in Dheu i Bardhë village (MB5). The first sampling stacion is located at the spring area of this river, while other sampling stations are located in the mid- 
Water sample collection and analysis
The water sampling for analysis is carried out by using equipment and containers based on the ISO 5667-6 standard, which sets the principles that will be applied in designing the sampling programs of sampling techniques and treatment of water samples taken from rivers as well as physical and chemical assessment and process. The samples were taken in four time periods: spring, summer, autumn and winter during 2017, in five stations (locations) in the mainstream of Morava e Binçës. At each station were measured seventeen physicochemical parameters.
The analyses of the samples taken from the water of Morava e Binçës were carried out in the laboratory of the Hydrometeorological Institute of Kosova in Prishtina. The water quality parameters were defined by using the following measuring equipment: WTW 350i for electrical conduct, AQUALITIC/PC COMPACT for turbidity, the measures for pH value were carried out with the HI 98130 pH-meter, the dissolved oxygen and oxygen saturation was performed with HI 9146, spectrophotometer detergents with the type of SECOMAN Pastel model UV, phosphates and ammonia with SECOMAN PRIM LIGHT, etc.
RESULTS AND DISCUSSION
The results of this research are presented in the Tables 1-2 (Fig. 2) .
Turbidity (TUR)
The concentration variation of TURB was in the range of 0.100-51.200 NTU unit. The lowest value was measured in MB1 station (winter), while the highest one in MB4 station (autumn 
Electrical Conductivity (EC)
EC variation was in the range of 220.00-955.00 µS/cm in all four seasons. The lowest value was measured in MB1 station (winter), while the highest one in MB5 station (summer).
The average values in winter, spring, summer and autumn were 322.00, 371.40, 638.60 and 627.00 µS/cm respectively, while the annual average with standard deviation was 489.75±229.91 µS/ cm. The average value of EC in MB1-MB5 stations were 268.75, 357, 617, 590.5, and 615.5 µS/ cm respectively. There were no values of EC that exceeded the GD161 Regulation. The EC values in the water of Morava e Binçës river were within the recommended values of GD161 Regulation and the water of this river was classified as first class (Fig. 3 ).
Water Soluble Materials (WSM)
The WSM variation was in the range of 107.00-550.00 mg/L in all four seasons. The lowest value was measured in MB1 station (winter), while the highest one in MB5 station (summer).
The average values of WSM in winter, spring, summer and autumn were 167.40, 185.60, 322.40 and 345.40 mg/L respectively, while the annual average with standard deviation was 255.20±131.18 mg/L. The average value of EC in MB1-MB5 stations were 38.50, 168.50, 314.75, 304.00, and 350.25 mg/L respectively. There were no values of WSM that exceeded the GD161 Regulation.
The WSM values in the water of Morava e Binçës river were within the recommended values of GD161 Regulation and the water of this river was classified as first class (Fig. 3) .
Hydrogen ion concentration (pH)
The pH variation was in the range of 7.680-8.310. The lowest value was measured in MB3 station (summer), while the highest one in MB1 station (autumn). The average values of pH in winter, spring, summer and autumn were 7.774, 8.170, 7.856 and 8.012 respectively, while the annual average with standard deviation was 7.953±0.202. The average value of pH in MB1-MB5 stations were 8.050, 7.973, 7.853, 7.960 and 7.923 respectively. There were no pH values that exceeded the GD161 Regulation. The pH values in the water of Morava e Binçës river were within the recommended values of GD161 Regulation and the water of this river was classified as first class (Fig. 2) .
Dissolved Oxygen (DO)
The DO variation was in the range of 3.600 -86.200 mg/L. The lowest value was measured in MB3 station (autumn), while the highest one in MB5 station (summer). The average values of DO in winter, spring, summer and autumn were 8.466, 7.106, 22.078 and 5.598 mg/L respectively, while the annual average with standard deviation was 10.812±17.870 mg/L. The average value of DO in MB1-MB5 stations were 10.0500, 6.8175, 5.0825, 6.195, and 26.1825 mg/L respectively. Two values of DO were found to be under the recommended norm of GD161 Regulation: 3.600 mg/L (MB3 in autumn) and 3.940 mg/L (MB4 in summer). The other values of DO in the water of Morava e Binçës river resulted within the recommended values of the GD161 Regulation and the water of this river was classified as first class (Fig. 2) . 
Oxygen Saturation (OS)
The OS variation was in the range of 39.90-92.40 %. The lowest value was measured in MB3 station (autumn), while the highest one in MB5 station (spring). The average values of OS in winter, spring, summer and autumn were 78.04, 81.06, 71.780 and 59.66 % respectively, while the annual average with standard deviation was 72.635±16.277 %. The average value of OS in MB1-MB5 stations were 86.800, 80.075, 57.500, 66.500, and 72.100%, respectively. The OS values in the water of Morava e Binçës river were within the recommended values of the GD161 Regulation and the water of this river was classified as first class (Fig. 3) .
Chemical Oxygen Demand (COD)
The (Fig. 2) .
Biochemical Oxygen demand (BOD 5 )
The BOD 5 variation was in the range of 3.300-44.000 mg/L. The lowest value was measured in MB1 station (winter), while the highest one in MB4 station (autumn). The average values of SHBO 5 in winter, spring, summer and autumn were 316.480, 23.760, 26.660 and 32.540 mg/L respectively, while the annual average with standard deviation was 24.860±11.508 mg/L. The average value of SHBO 5 in MB1-MB5 stations were 20.6, 20.7, 31.825, 34.775 and 26.875 mg/L respectively. Out of the twenty measured values, fifteen values of SHBO 5 were above the recommended value of the GD161 Regulation, which means that the water based on this parameter is too polluted; therefore it was classified as fifth class (Fig. 2) .
Total organic carbon (TOC)
The TOC variation reached 1.200-33.500 mg/L. The lowest value was measured in MB1 station (winter), while the highest one in MB3 station (autumn). The average values of TOC in winter, spring, summer and autumn were 9.460, 17.020, 16.780 and 21.780 mg/L respectively, while the annual average with standard deviation was 16.260±10.662 mg/L. The average value of SHBO 5 in MB1-MB5 stations were 3.80, 13.20, 23.15, 23.575 and 19.075 mg/L respectively. The TOC values in the water of Morava e Binçës river were within the recommended values of the GD161 Regulation and the water of this river was classified as first class (Fig. 2) .
Nitrates (NO 3 -)
The NO 3 -variation was in the range of 0.200-11.800 mg/L. The lowest value was measured in MB1 station (autumn), while the highest one in MB4 station (autumn). The average values of NO 3 -in winter, spring, summer and autumn were 2.280, 3.340, 5.500 and 4.620 mg/L respectively, while the annual average with standard deviation was 3.935±3.568 mg/L. The average value of NO 3 -in MB1-MB5 stations were 0.55, 1.525, 4.45, 7.95dhe 5.30 mg/L respectively. Only one value of NO 3 -was above the recommended regulation of GD161: 11.800 mg/L (MB4 in autumn). The NO 3 -values in the water of Morava e Binçës river were within the recommended values of the GD161 Regulation and the water of this river was classified as first class (Fig. 2) .
Detergents (DET)
The DET variation reached 0.000-0.500 mg/L. During the whole measurement period, the DET values amouted to 0.000 mg/L, except one value of 0.0500 mg/L in MB2 station, during summer, which shows that the water was not polluted with detergents, therefore it is belonged to the first class (Fig. 4) .
Phosphates (PO 4 3-)
The PO 4 3-variation was in the range of 0.100-2.600 mg/L. The lowest value was mea-sured in MB1 and MB2 station (winter), while the highest one in MB3 station (autumn). The average values of PO 4 3-in winter, spring, summer and autumn were 0.270, 0.280, 0.500 and 1.340 mg/L, respectively, while the annual average with standard deviation was 0.598±0.632 mg/L. The average value of PO 4 3-in MB1-MB5 stations were 0.500, 0.4475, 1.235, 0.600 and 0.405 mg/L, respectively. Only one value of PO 4 3-was above the recommended regulation of GD161: 11.800 mg/L (MB4 in autumn). Fourteen values of PO 4 3-were above the recommended regulations of GD161, which shows that the water of the river were polluted with this pollutant. The PO 4 3-values of Morava e Binçës river were not in proportion with the recommended values of the GD161 Regulation and the water of this river classified lower than the fifth class (Fig. 4) .
Ammonium ion (NH 4 + )
The NH 4 + variation was in the range of 0.240-1.600 mg/L. The lowest value was measured in MB1 (winter), while the highest one in MB6 station (autumn). The average values of NH 4 + in winter, spring, summer and autumn were 0.742, 0.882, 0.938dhe 0.926mg/L, respectively, while the annual average with standard deviation was 3.935±3.568 mg/L. The average value of NH 4 + in MB1-MB5 stations were 0.1700, 0.7775, 1.5225, 1.0425 and 0.6675 mg/L respectively. Only one value of PO 4 3-was above the recommended regulation of GD161: 11.800 mg/L (MB4 in autumn). Generally, the NH 4 + values in the water of Morava e Binçës river were within the reccomended values of the GD161 Regulation and the water of this river was classified as the second category (Fig. 4) .
Nitrites (NO 2 -)
The NO 2 - -were above the recommended values of theGD161 Regulation, which indicates that the waters were polluted with this compound, therefore they were ranked lower than the fifth category (Fig. 4) .
Sulphates (SO 4 2-)
The SO 4 2-variation was in the range of 4.00-204.00 mg/L. The lowest value was measured in MB1 (winter), while the highest one in MB5 station (autumn). The average values of SO 4 2-in winter, spring, summer and autumn were 3.264, 17.322, 34.456 and 70.968 mg/L respectively, while the annual average with standard deviation was 34.003±48.856 mg/L. The average value of SO 4 2-in the stations MB1-MB5 were 8.8400, 10.0276, 22.125, 36.3750 and 95.4250 mg/L, respectively. The SO 4 2-values in the water of Morava e Binçës river were within the recommended values of the GD161 Regu- Figure 4 . Annual average values of phosphates, ammoniium ion, detergents and nitrites lation and the water of this river was classified as first class (Fig. 2) .
Chlorides (Cl -)
The Cl -variation was in the range of 1.100-10.650 mg/L. The lowest value was measured in MB1 (winter), while the highest one in MB3 station (winter). The average values of Cl -in winter, spring, summer and autumn were 6.468, 5.150, 5.934 and 6.018 mg/L respectively, while the annual average with standard deviation was 34.003±48.856 mg/L. The average value of Cl -in MB1-MB5 stations were 2.0500, 4.765, 8.7300, 7.4550 and 6.6875 mg/L respectively. The Cl -values in the water of Morava e Binçës river were within the recommended values of the GD161 Regulation and the water of this river was classified as first class (Fig. 2) .
Correlation coefficients of physico-chemical parameters of the Morava e Binçës river
The correlation coefficients between the parameters of the waters in the Morava River in Binçë are shown in Table 1 
Water quality assessment of Morava e Binçës river with WQI
The WQI calculation was done by using Water Quality Index Desktop computer program which was developed in 2017 by the authors [Ramadani et al., 2017] according to the literature [CCME, 2001] . The frequency results for the F1, F2, F3 frequencies and WQI for five stations are given in Table 2 and Figure 5 .
In The results show that the water of MB1 station has better water quality with a WQI 88 value and is ranked in good category, while the lowest water quality was found on MB4 station with a value of WQI 65 as a part of fair category. Finally, the average WQI was calculated for the whole measuring period and it resulted with a value of 77.60 showing that the water of Morava e Binçës river fits in the fair category. EC, WSM, pH, DO, OS, TOC, nitrates, DET, ammonium ion, sulfates and chlorides were in consistency with the GD161 recommendations and are categorized as first class; 4. Some of the parameters value such as: COD, BOD 5 , phosphates, nitrites exceeded the recommended value of the GD161 regulation and were categorized as of fifth category; 5. The highest positive correlation was found between: EC-WSM (r = 0.9693), BOD 5 -TOC (r = 0.9150), whereas the negative one was found between: ng.O 2 -TOC (r = -0.8182) and ng.O 2 -phosphates (r = -0.7668); 6. The Water Quality Index Desktop software is used as a highly efficient tool for calculating WQI according to the guidelines of the Canadian Environmental Ministry; 7. On the basis of the WQI calculations, it was shown that the best quality was found at the MB1 station with the WQI 88 value (good category), the lowest water quality was found at MB4 station with a value of WQI 65 (the category: fair), while the average WQI for the 
